[Water metabolism and its disturbances].
The central and peripheral mechanisms regulate body water balance near an ideal set point. Osmosensitive neurons in the organum vasculosum lamina terminalis (OVLT) in the anterior hypothalamus play a key role in regulating vasopressin release and drinking behaviour. Patients with OVLT lesions are known to have osmostat fluctuations. Although the brain water channel is suggested to participate in osmoreception, the precise molecular mechanisms of osmoreception and thirst appreciation remain to be clarified. Vasopressin gene mutation is responsible for hereditary central diabetes insipidus. Mutant vasopressin precursors have been reported to impair the secretion of wild-type proteins or cause cellular toxicity. Despite the intact production and secretion of vasopressin, the kidney is unable to concentrate urine in nephrogenic diabetes insipidus (NDI). Most congenital NDI patients have mutations in the G protein-coupled vasopressin V2 receptor gene. V2 receptor mutants are shown not to reach the plasma membrane, not to bind AVP, and not to trigger an intracellular cyclic adenosine-monophosphate signal. Congenital NDI with an autosomal recessive inheritance has mutations of Aquaporin-2 gene, a vasopressin-sensitive water channel in the renal inner medullary collecting duct (IMCD). Aquaporin-2 mutant proteins cannot be expressed at the luminal membrane. The corticopapillary osmotic gradient is necessary for renal sensitivity to vasopressin. The vasopressin-regulated urea transporter in IMCD and the chloride channel (CLC-K1) in the ascending loop of the Henle contribute to the formation of the osmotic gradient. NDI has been shown in mice lacking the CLC-K1. The pathophysiological significance of urea transporter and CLC-K1 has yet to be demonstrated in patients with NDI.